Bis(benzyl)polyamine analogs as novel substrates for polyamine oxidase.
N,N'-Bis(benzyl)polyamine analogs were found to be substrates for highly purified polyamine oxidase. Metabolism of these analogs was apparently dependent on molecular O2 and resulted in the formation of benzaldehyde, H2O2, and a polyamine analog with free terminal amines. The debenzylation reaction was optimal between pH 9 and 10, identical to the pH optimum for polyamine oxidase activity when N1-acetylspermine was used as the substrate. On a molecular sieve column the debenzylating activity co-eluted with N1-acetylspermine oxidizing activity, at an apparent molecular mass of approximately 65 kDa. The purified enzyme also appeared to have a molecular mass of approximately 65 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Debenzylation of the bis(benzyl)polyamines was competitively inhibited by N1-acetylspermine and N1-acetylspermidine. The specific irreversible inhibitor of polyamine oxidase, N1,N4-bis(buta-2,3-dienyl)butanediamine also inhibited the debenzylation, whereas inhibitors of diamine and monoamine oxidases did not. The evolution of benzaldehyde from bis(benzyl)polyamine analogs by polyamine oxidase allowed the development of a simple rapid spectrophotometric assay for use in the measurement of polyamine oxidase activity in partially purified tissue or cell extracts. Further, metabolism of a bis(benzyl)polyamine analog by polyamine oxidase was found to be an important element in the growth inhibitory properties of the compound in a mouse model of malaria.